Improvements in the measurements of clouds and the ability to support observation systems are critically important to advancing our understanding and improving global climate model performance. The purpose of a demonstration of the Vaisala CL51 ceilometer was to evaluate its high-range capabilities as a possible augmentation to data provided by the CL31 ceilometer that currently is deployed at U.S. Department of Energy (DOE) Atmospheric Radiation Measurement (ARM) Climate Research Facility sites.
Improvements in the measurements of clouds and the ability to support observation systems are critically important to advancing our understanding and improving global climate model performance. The purpose of a demonstration of the Vaisala CL51 ceilometer was to evaluate its high-range capabilities as a possible augmentation to data provided by the CL31 ceilometer that currently is deployed at U.S. Department of Energy (DOE) Atmospheric Radiation Measurement (ARM) Climate Research Facility sites.
Vaisala performed a no-cost demonstration of the equipment; Pacific Northwest National Laboratory (PNNL) supported the data analysis; and ARM provided logistical support, power, maintenance, etc. The laser ceilometer provided measurements of cloud-base height, vertical visibility, and backscatter profile at a vertical range of 15 km. The ceilometer demonstration was conducted during the Characterization of Cirrus and Aerosol Properties campaign (CCAP) to provide coincident observations of cirrus cloud heights and potential backscatter signals by aerosols. This campaign included deployment of a CL51 ceilometer at the ARM Facility's Southern Great Plains (SGP) site, co-located with the current CL31, micropulse lidar, and balloon-borne sounding system. Data collected from these sensors were analyzed to compare and contrast the data from the CL51 ceilometer. ARM uses Vaisala CL31 ceilometers at all its sites to obtain these measurements up to a maximum vertical range of 7.5 km. The model CL51 is designed to detect cirrus clouds up to 15 km (Table 1 ). In support of the Characterization of Cirrus and Aerosol Properties (CCAP) field campaign at SGP, Vaisala offered to conduct a concurrent demonstration of the CL51.
ARM
The Vaisala Laser Ceilometer CL51 Demonstration evaluated the high-range capabilities of the CL51, compared measurements of the CL51 with the current CEIL and MPL, and examined the microphysical properties of cirrus clouds and aerosols. 
Notable Events or Highlights
During the limited period of the field campaign, there were very few periods when upper-level cirrus clouds were present.
Lessons Learned
There was little coordination or communication between the principal investigators of the primary field campaign and the sub-campaign.
Results
The Vaisala CL51 ceilometer provides six times greater signal-to-noise ratio than the model CL31 ( Figure  1 ) and provides better detection of aerosol layers and boundary-layer heights (Figure 2 ) with improved data quality at both near range and high range, including detection of cirrus clouds. Data collected using the CL51 was in good agreement with the MPL to about 10 km. The reduced ability to detect higher, thin cirrus clouds may be due to intervening lower clouds. 
